Increased fecal neutral sterol loss upon liver X receptor activation is independent of biliary sterol secretion in mice.
Reverse cholesterol transport (RCT) is defined as high-density lipoprotein (HDL)-mediated flux of excess cholesterol from peripheral cells to liver, followed by secretion into bile and disposal via the feces. Various steps of this pathway are controlled by the liver X receptor (LXR). We addressed the role of the intestine in LXR-dependent stimulation of fecal cholesterol excretion. To segregate biliary from intestine-derived cholesterol, wild-type and Mdr2 P-glycoprotein-deficient mice ( Mdr2 -/- ), which are unable to secrete cholesterol into bile, were treated with the LXR agonist GW3965. Treatment with GW3965 increased biliary cholesterol secretion by 74% in wild-type mice but had no effect in Mdr2 -/- mice. LXR activation increased fecal neutral sterol excretion 2.1-fold in wild-type mice. Surprisingly, an identical increase was observed in Mdr2 -/- mice. Fractional cholesterol absorption was reduced on LXR activation in both strains but was more pronounced in Mdr2 -/- mice, coinciding with reduced Npc111 expression. Intestinal gene expression of ATP-binding cassette transporters (Abc) Abca1 , Abcg1 , Abcg5 , and Abcg8 was strongly induced upon LXR activation in both strains, whereas expression of HMGCoA reductase , controlling cholesterol synthesis, remained unaffected. Additionally, LXR activation stimulated the excretion of plasma-derived [ 3 H]cholesterol into the fecal neutral sterol fraction in Mdr2 -/- mice. Increased fecal cholesterol loss upon LXR activation is independent of biliary cholesterol secretion in mice. An important part of excess cholesterol is excreted directly via the intestine, supporting the existence of an alternative, quantitatively important route for cholesterol disposal.